Multiparametric flow cytometry allows rapid assessment and comparison of lactic acid bacteria viability after freezing and during frozen storage.
Freezing is widely used for the long-term preservation of lactic acid bacteria, but often affects their viability and technological properties. Different methods are currently employed to determine bacterial cryotolerance, but they all require several hours or days before achieving results. The aim of this study was to establish the advantages of multiparametric flow cytometry by using two specific fluorescent probes to provide rapid assessment of the viability of four strains of Lactobacillus delbrueckii after freezing and during frozen storage. The relevance of carboxyfluorescein diacetate and propidium iodide to quantify bacterial viability was proven. When bacterial suspensions were simultaneously stained with these two fluorescent probes, three major subpopulations were identified: viable, dead and injured cells. The cryotolerance of four L. delbrueckii strains was evaluated by quantifying the relative percentages of each subpopulation before and after freezing, and throughout one month of storage at -80 degrees C. Results displayed significant differences in the resistance to freezing and frozen storage of the four strains when they were submitted to the same freezing and storage procedures. Whereas resistant strains displayed less than 10% of dead cells after one month of storage, one sensitive strain exhibited more than 50% of dead cells, together with 14% of stressed cells after freezing. Finally, this study proved that multiparametric flow cytometry was a convenient and rapid tool to evaluate the viability of lactic acid bacteria, and was well correlated with plate count results. Moreover, it made it possible to differentiate strains according to their susceptibility to freezing and frozen storage.